The effect of solvents on nucleotide regulation of glycogen phosphorylase.
The activity of glycogen phosphorylase is controlled by two nucleotide sites. We have found that organic solvents affect the regulatory properties of phosphorylase by altering the binding at these two sites. At the activator site, the Ka for AMP is lowered 10-fold in the presence of 10% 1,2-dimethoxyethane while, at the inhibitor site, the Ki for caffeine is increased 6-fold. The stimulation of activity by organic solvents is highly dependent on the enzyme's activity state. Phosphorylase b, which has a requirement for a nucleotide activator, loses this requirement in the presence of organic solvents, while the active form of the enzyme, phosphorylase a, is only slightly stimulated by organic solvents. The activation profile obtained with rabbit liver phosphorylase suggests that differences in the properties of this enzyme from rabbit muscle phosphorylase might be explained by a change in the relative affinity for AMP at the two nucleotide sites. The results also suggest that 1,2-dimethoxyethane may be useful to determine accurately the activities of different forms of liver phosphorylase.